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Description

FIELD OF THE INVENTION:

. This invention concems an opical card on which
data are oplically recorded and repsoduced and an op-
tical card system.

BACKGROUND:

Figure 10 shows a relevan! prior ant optical card
101. Figure 9 shows the aclual structure of such a card,
Inthess figures 9 and 10, display symbols 3 constilute
the fogo and other information which is entered on a
base layer 2. A light-absorbing printed layer 4, which
consists of a paint having low reflectivity in the wave-
length region of the light used to record and reproduce
data, is painted onlothe base layer 2. Layer 5, on which
data are recorded oplically, is laminated onto the fight-
absorbing printed layer 4 by means of film 6. Transpar-
enl layer 7 and protective layer 8 are laminated, in that
order, sb as 1o cover the entire surface of base layer 2.
The prior art optical card 101 s thus completed.

To record data on the above-described oplical card
101, alight beam is modulated in a manner correspond-
ing to the symbols 1o be recorded. This ight beam is
trained on the recording layer 5, causing pitting on thal

layer.
' To reproduce, or play back, the data from oplical
card 101, a light beam is aimed at the pits on recording
layer 5. The light is diffracted by the pits, and the resuli-
ing modulated oplical signals are detected by a photo-
detector (not pictured).

Layer 5 on the prior art optical card 101 has a large
recording surlace. This makes it difficult to check the ar-
ea whera visible data, consisting of characlers, images,
andtheliks, are storedon the card. Toaddress this prob-
lem, it has been suggesied that visible data such as
characters, images. (a photo of the cardholder’s face,
elc.) and the like be entered on the back of optical card
101. However, this scheme leaves open the possibility

thal the data might be obiRterated by being rubbed off

and new data being Iorged intheir place.

One solution to prevent forgery or alieration of the
‘visible data would be 1o emboss this data on the surlacs
of the optical card, thereby displaying such data as the
identification nurriber or the account number, as is done
©on standard credit cards or cash cards. However, this
causes the card1o have a non-unilorm thickness, which
makes i difficult for the card 1o be registered in the cor-
rect position in the recording and reproducing davice.

Ancther solution is 10 record the identification
number o account number image data on the recordinig
layer 5, instead of that data being visible, so as lo pre-
. ventforgery or alteration. However, this scheme resulls
in the space available on layer.5 being substantially ro-
duced. This is becausa the amount of space required,
especially lor image data, is prodigious. Furthermore, if
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areproducing Gevice is not available there is no way to
verily that image data stored on layer 5.

In WO 90/10916 an erasable optical data card is
disclosed in which laser writlen data is recorded, The
dala card also contains permanently slored pre record-
ed information in form of surface conlours of pholograph
marks. The pre recorded information is stored either a
lop or direclly below the erasable recording strip.

SUMMARY OF THE INVENTION:

In view of the above-desciibed problems associal-
ed with the prior an optical cards an objective of this
invention is an optical card having a readily verifiable
area where the visible character apd image data are re-
corded. Another objective of this invention is an optical
card resistant to forgery or alteration: A further objective
is a davice to reproduce the data on this card.

The present invention achieves the above objec-
tives with an optical card according to claim 1. Humen-
readable dalaare printed on a light absorbing fayer coat-
edon the base layer and a transparent optical recording
layer is formed on top of the light-absorbing layer and
the human-readable data.

Tha optical card system of this invention is defined.
in claim 4.

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is an oblique view ilustraling the actual
struciure of the optical card of this invention.

Flgureznsaaossseclmtoshowhowlheopbcal
card in our example is aclually constructed,

Figure 3is a flat view showing the basic appearance
of an example of the oplical card ot this invention. ]

Figure 4 is an oblique view showing the overall ap-

. pearanceoioneexampleoﬂheoplmlwdsystemot

this invention.

Figure 5 is a block diagram i TIustranng the actual
structure of an optical card system in which:this inven-
tion has been implemented.

Figure 6 is an oblique view of the overall appear-
ance of another exampla of how the card system of this
Invention might be implemented.

Figure 7 shows the order of the processes involved
in the manufaclure and issuance of a sample optical
card following the design of this invention. .

Figure 8 is a continuation of the process shown.in
Figure 7.

Figure 9 is an oblique view showing the actual struc-
ture of a prior ant optical card.

Figure 10s a flat view showing the basic structure
of a prior ant optical card.

DETAILED DESCRIPTION OF THE INVENTION:

This segtion explams an embodiment of the presenl
invention, with reference 1o Figures 1 through 3. Ele-
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ments identical to those shown in the prior art Figure 9
are given the same numbers.

Figure 1 is an oblique view illustrating the aclual
struclure of the optical card 1-of this embodiment. On
this card 1, the visible'data 9, which include such infor-
mation as name, address and telephone number, are
printed (and thus entered) on light-absorbing print layer
4. Recording layer 5, on which data will be recorded by,
for example, the established method of forming pits for
diffracting a light beam, is laminated via film 6 onlo the
light-absorbing print layer 4, on which visible data 9have
baen printed. Transparent layer 7 and prolective layer
8 are then laminaled, in that order, in such a way as to
cover the enlire surface of base layer 2. The optical card
1 of this embodiment is fommed,

Figure 2 is a cross seclion showing the structure of

. oplical card 1. Inthis figure, visible data 9 are printed on
light-absorbing print kayer 4. Film 6 is attached to layer
4 by means of adhesive 11. Recording layer 5 is lami-
naled on top of film 6. Transparent layer 7 and protective
layer 8 are attached by means of adhesive 12.

Figure 3is aflat view showingthe basic appearance
ol the optical card 1. )t shows examples of the visble
data 9 printed on the card: name, phone number and

" signature. Data 9 could also include a pholograph or
other image data.

With an optical card 1 structured in this described-

manner, film 6 covers the fight-absorbing print layer 4,
where visible data 9 are printed: If someone atiempis to
peel off film 6 to forge or alter nformahon the tecord'ng
layer 5 will be destroyed.

An example of the data reading device which reads
the visile dala printed on optical card 1, with reference
10 Figures 4 and 5 will now be described. A description
of an optical data reading device which reads the non-
visible data formed as pits in layer 5 is not presented,
as i1 is identical to the light beam reader of prior art. In
Figure 4, the data reader 21 has an image scanner 22
which oplically reads the images in the visible dala 9.
When the data reader 21 moves in the direction indicat-
ed by the arrow, image scanner 22 begins to scan. The

* image dala read by the image scanner 22 in the course
of its scan are transmitted to printer 24 through trans-
mission cable 23. The image dala transmitted to the
printer 24 are printed on document 25, -

Figure 5 is a block diagram illustrating the aciual

structure of the dala reader 21. As shown in that figure, .

optical beam emitter 31 oulpuls an oplical beam. When
data reader 21 moves in the direction shown by the ar-

1ow, the reader beginslo scanin the specified direction. .

The optical beam is directed to the region where visble

" dala9areprintedonthe optical card 1, The opticat beam

. reflected by the oplical card 1 passes through lens 32
and s directed 1o the optical beam detector 33. This de-
.lector 33 converls the light received info electrical sig-
“nals corresponding to the quantity of light. These elec-
“trical signals are input Inlo signal processing unit 34,
where they are processed so as toincrease the contrast
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and remove the noise and are then binarized. These bi--
narized signals are input into buffer 35, where they are
temporarily stored. When bufler 35 accumulates one
page worth of data, those data are input inlo printer 24
by way of printer drive unit 36 and data transmission ca-
ble 23, .

It is possible to combine image scanner 22 and
printer 24 in a single device, as shown in data reader 41
in Figure 6. In this way, the images within the printed
visible data 9 can be printed on dociment 25. With this
scheme, optical card 1 can be used 10 produce-docu-
ments in the same way as embossed magnslic ca cards,
such as credit cards, are used. ’

Visble dala 9 may be printed in.an ink whose re-
flectivity is virtually identical to that of light-absorbing
printkayer 4 with respect to ight in the visible wavelength
region, but which ditfers from print layer 4 in its reflective
characteristics within wavelengths bayond the visible

-spectrum, 'such as infrared. Printing visble dala 9 with

such an ink will result in the printed data being essen-
tially not visile 10 the eye; but the printed image data
can badetected by a data reader which scans the iinage
with an infrared beam. This feature allows the oplical
card 1o have the function served by.the watermark on
paper money, and makes the card further resistant to
forgery. ’

The sleps for producing a specific example card 82
of the optical card 1 will now be described, with refes- -
enceto Figures 7 and 8. For this example, the produced
card will be a credit card. As is shown in Figure 7 (a),
casd patiem 52, consisling of the shape of the card, the
logo, and other information, and positioning marks 53
have already been printed on base layer 51, which is
covered with a protective sheel 61. Sheet 61 has a hole
62 cut in R corresponding to the position where the sig-

.nature, which will be one of the items in the visible data

9, will be placed. Protective sheet 61 has another pro-
tective sheet, 63, affixed so that it covers hole 62

As can be seen in Figure 7 (b), the cardhoider re-
moves prolective sheet 63 and signs his name with pen
54 on the light-absorbing print layer 4. This signature is
then covered and preserved by the protective sheet 63,
The cardholder then sends the base layer 51, which is
alsocoveredby the proleclive sheel 61, lothe cardman-
ufacturing faciliy. At the manulacturing facility, the pro-

" tective sheet 61Is removed from the base layer 51. The

mutlilayer sheet 71, which will form the recording layer,
nsthenappﬁed!othabaselayerm in such a way that
posﬁbnngnwkssaooincldemmlheposmomngmarks
73 (Figure 7 {(c)). Multilayer sheet 71 consisis of a re-

‘cording layer 72, a lransparent layer 73 and a protective

layer 74, which comespond, respectively, to layers 5,7,

~ and 8 of the generic card shown in Figs. 1-3. In this way

optical card assembly 81 is fonmed, as shown in Figure
7(0).

Next, the optical card 82 is punched dut along the
indicated pattem, as shown in Figure 8 (a), and the card
is completed. Figure 8 (b) is a flat view showing the ap-
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pearance of the completed optical card 82. Except for
signature 91, all the visible data, Le., trademark 93 and
identification number 92, were printed as light-absorb-
ing print layer 4 on base Jayer 51.

As was discussed above, the optical card described
inthis application is a card on which data can be record-

ed and reproduced oplically. Visible data are entered.on-

the base layer of this card, and an opticalfy ransparent

recording fayer, for recording nonvisible data, is formed.

above these visible dala. This allows the region where
the data, consisting of characters, images, or the like,
are stored to be visually checked, and serves 1o prevent
forgery or alteration of the data.
. The lorepoing description of this invention is given
in tenns of the specific embodiments described herein.
Howsver, upon reading this disclosure adaptation, var-
iations and modifications within the scope of this inven-
tion as defined by the claims will become readily appar-
ent 1o one of ordinary skill in the an.

Claims

1. An optical card for recording and reproducing opti-
cal dala, comprising:

abase layer (2, 51);

alight-absorbing layer (4) coaled on saidbase
layer (2; 51) and ]

a substantially transparent recording layer (5;
72) having means for storing oplical data,
formed on top of said light absorbing layer (4),

characterized in that _

human-readable data (9, 92, 93) are printed
on said light-absorbing layer (4), which human
readable data (9; 92, 93) are covered by said re-
cortling layer {5; 72).

2, Anoplical card for recording and reproducing opti-
cal.data according to claim 1,
whetein said human-readable data (9‘ 92,93)
are visible. -

3. Anoplmlmrdlormeordngmﬂrepmducmgopb—
cal data according to claim 1 0r 2,

wherein sald human-readable data (9; 92, 93)
are marked by an invisible ink having a reflec-
tivity vintually, Identical to the refiectivity of said
light-absorbing Iayer (4) inavisible wavelength
light, and
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wherein said invisile inkhas reflective charac-

teristics difering from the reflectivity of said
light-absorbing layer {4) in an invisible wave-
length light, so that said human-readable data
(9; 92, 93) can bé detected by a lighl within said
invisible wavelength.

4. An optical card system comprising:

an oplical card (1; 82) as defined in any one of
“ theclaims 110 3, and
* an optical card reader (21, 41), having means
for scanning said human-readable data (9; 92,
93) and generaling binary data comesponding
thereto.

Patentanspriiche

1. Oplische Karle zum Aulzeichnen und Wiedergeben
von optischen Daten, welche umfaBt:

eine Grundschicht (2; 51);

eing fichtabsorbierende Schichl (4); die aut die
Grundschicht (2; 51) aulgetragen ist, und

eine im wesentlichen transparente Aufzeich-
nungsschicht (5; 72) mt Mitieln zum Speichem
oplischer Daten, die auf der lichtabsorbieren-
den Schicht {4) ausgebildet ist,

dadurch gekennzelchnet, dag -
1or den Menschen lesbare Daten (9, 92, 93)
~auf die lichtabsorbierende Schicht (4) gedruckt
- sind, wobei die 1iir den Menschen lesbaren Daten
(9,92, 93)vonderAufzelchnungssdmhl (5:72)be-
deckt sind.

2 Oplische Karte 2zum Aufzeichnen und Wiedergeben
von optischen Daten nach Anspruch 1,
wobei die 1iir den Menschen lasbaren Daten
{9; 92, 93) sichtbar sind.

3. Optische Karte zum Aufzelchnen und Wiedergeben
von optischen Daten nach Anspruch 1 oder 2,

wobeidie 1iir den Menschen lesbaren Dalen (9;
92, 93) mit einer unsichtbaren Tinte markient
sind, die ein Reflexionsvermdgen aufwelst, das
-denn Reflexionsvermégen der lichtabsorbieren-
. den Schicht (4) i Licht einer sichtbaren Wel- .

lenlange virvell identisch ist, und

wobei die unsichibare Tinte Reflexionselgen-
schafien aufweisl, die sich vom Reflexionsver-
mbgen der lichlabsorbierenden Schicht (4) im
Licht einer unsichtbaren Wellenkinge unier-
scheiden, so daB dis filr de Menschen Jasba-
ren Daten (9; 92, 93) durch ein Licht nnerhalb
des unsichtbaren Weﬂanﬁngenbereid"s orfaBt
werden konnen. -

4. System fiir eine optische Karte, welches umféﬂt.

eine oplische Karle (1; 82) nach einem ber An-
sprische 1 bis 3, und
ein Lesegerdt (21, 41) fiir eins optische Karte
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mit Mittetn zum Abtasten der fir den Menschen
lesbaren Daten (9; 92, 93) und zum Erzeugen
von binaren Daten, die diesen entsprechen.

Revendications

1. Carte oplique ;iour enregistrer el reproduire des
données optiques, comprenant :

= une couche de base (2; 51);

= une couche absorbant la lumigre (4) appliquée
sur ladite couche de base (2; 51);

- une couche d'enregisirement essentiellement

" transparente (5; 72) présentant des moyens
destinés & stocker des données opliques, for-
mée sur Je dessus de ladile couche absorbant
la lumidre (4) ;

. caractérisés en ce que

- des données iisbles par Fhomme (9, 92, 93)
sont imprimées sur ladite couche absorbant la
lumidre (4), lesdites données lsibles par Fhom-
me (9 ; 92, 93)-étant recouverles par ladite cou-
che denregistrement (5 ; 72).

.2, Care optique pour enregistrer et 2 reproduire des
données optiques selon ka revendicalion 1,
dans laquelle lesdiles données lisibles par thomme
(9; 92, 93) sont visibles.

. 3. Carle oplique pour enregistrer et A reproduire des
données opliques-selon la revendication 1 ou 2,

dans laquelle lesdites données Bsibles par
homme (9 ; 82, 93) sont marquées parune en-
cre invisible présentant un pouvoir de réflexion
essentiellement idenlique av pouvoir de 16-
fiexion de ladite couche absorbant la lumisre

(4) dans une lumitre 3 longueur d'onde visbla, -

et
dans laquelle ladite encre invisible présente
des caracléristiques réflectives différant du
" pouvolr de réflexion de ladite couche absorbant
lalumigre (4)dans une lumidre 2Jongueur d'on-
. de Invisible, de sorte que les données lisbles
par Fhomme (9 ; 92, 93) peuvent &re détectées

par une lumidre & Fintérieur.de ladite longueur _

donde invisible. .
4 S'ystémo de carle optique oomp:énanl :

= Unacarleoplique (1 ; 82) selon fune des reven-
dications 12 3, el

= unlecteur de carls opliqua (21, 41) présentant
des moyens pour scanner lesdites données -
sibles par Fhomme (9; 92, 93) et générer des
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données binaires corespondant 2 cefles-cl
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FIGURE 1

(OPTICAL MEMORY CARD)—3

NAME John Doae
-9,— ‘mmwz 698- 786-4456 - -
. SIGNATURE:

omRron +*
.
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FIGURE 2
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FIGURE 5
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